Acetylacetonate bis(thiosemicarbazone) complexes of copper and nickel: towards new copper radiopharmaceuticals.
A series of copper(II) and nickel(II) 1,3-bis(thiosemicarbazonato) complexes have been synthesised by the reaction of the metal acetates with pyrazoline proligands. In each case the complexes have an overall neutral charge with a dianionic ligand. The copper 1,3-bis(4-methyl-3-thiosemicarbazonato complex has been characterised by X-ray crystallography, which shows the copper is in an essentially square-planar symmetric N(2)S(2) environment. The nickel 1,3-bis(4-methyl-3-thiosemicarbazonato) and nickel 1,3-bis(4-phenyl-3-thiosemicarbazonato) complexes have been characterised by X-ray crystallography and show that in these cases the nickel is in a distorted square-planar environment, but the bonding mode of the ligands is unusual; the nickel binds to one of the aza-methinic nitrogen atoms and one hydrazinic nitrogen, creating one five-membered N-N-C-S-Ni chelate ring and one four-membered N-C-S-Ni chelate ring. Interestingly, the X-ray structure of the ethyl analogue [1,3-bis(4-ethyl-3-thiosemicarbazonato)nickel(II)] shows that in this case the nickel is symmetrically coordinated in the usual manner. The nickel complexes are diamagnetic and the different coordination modes are confirmed in solution by NMR spectroscopy. The complexes are susceptible to oxidation in air and a nickel complex, in which the central methylene carbon has been oxidised, has been characterised by X-ray crystallography and NMR spectroscopy. Electrochemical measurements show that the copper complexes undergo a reversible one-electron reduction at biologically accessible potentials.